Role of specific lysine residues in binding cytochrome c2 to the Rhodobacter sphaeroides reaction center in optimal orientation for rapid electron transfer.
The role of specific lysine residues in facilitating electron transfer from Rhodobacter sphaeroides cytochrome c2 to the Rb. sphaeroides reaction center was studied by using six cytochrome c2 derivatives each labeled at a single lysine residue with a carboxydinitrophenyl group. The reaction of native cytochrome c2 at low ionic strength has a fast phase with a half-time of 0.6 microseconds that has been assigned to the reaction of bound cytochrome c2 [Overfield, R.E., Wraight, C.A., & DeVault, D. (1979) FEBS Lett. 105, 137]. Modification of lysine-55 did not affect the half-time of this phase but decreased the apparent binding constant by a factor of 2. The derivatives modified at lysines-10, -88, -95, -97, -99, -105, and -106 surrounding the heme crevice did not show any detectable fast phase but only slow second-order phases due to the reaction of solution cytochrome c2. These lysines thus appear to be involved in binding cytochrome c2 to the reaction center in an optimal orientation for electron transfer. The involvement of lysines-95 and -97 is especially significant, since they are located in an extra loop comprising residues 89-98 that is not present in eukaryotic cytochrome c. The reactions of horse cytochrome c derivatives modified at single lysine amino groups with trifluoroacetyl or [(trifluoromethyl)phenyl]carbamoyl were also studied. The derivatives modified at lysines-22, -55, -88, and -99 far removed from the heme crevice had nearly the same half-times for the fast phase as native cytochrome c, 6 microseconds.(ABSTRACT TRUNCATED AT 250 WORDS)